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BMP Objectives
O Soil Stabilization
® Sediment Control
O Tracking Control
© Wind Erosion Control
o Non-Storm Water Management
O Materials and Waste Management

Definition and Purpose

A silt fenceisatemporary linear sediment barrier of permeable fabric designed to intercept
and slow the flow of sediment-laden sheet flow runoff. Silt fences allow sediment to settle
from runoff before water leaves the construction site.

Appropriate Applications
Silt fences are placed:

m Below the toe of exposed and erodible dopes.
m Down-slope of exposed soil areas.

m Around temporary stockpiles.

m Along streams and channels.

Limitations
m Not effective unless trenched and keyed in.

m Not intended for use as mid-slope protection on slopes greater than 4:1.

m Must be maintained to remain effective.

m Not intended for use in streams, channels, or anywhere flow is concentrated.
m Difficult to install and maintain in windy aress.

m Must be removed and disposed of .
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Design Guidelines and Considerations

Do not use below g opes subject to creep, slumping, or landslides.
Do not use in streams, channels, or anywhere flow is concentrated.
Do not use silt fences to divert flow.

The maximum length of slope upgradient of the silt fence should be 60 m (200 ft) or lessto
minimize flow volumes and velocities and increase the effectiveness of the silt fence.

Slope of areas draining to fence should be less than 1:1 but can be used below steeper slopes
at the Engineers discretion.

Limit to locations suitable for temporary ponding or deposition of sediment.

Fabric life span generally limited to between five and eight months. Longer periods may
require fabric replacement.

Lay out in accordance with MDT Standard Specifications for Geosynthetics Construction
and the Silt Fence (SC-1) Detail Drawing.

For dopes steeper than 2:1 and that contain a high number of rocks or large dirt clods that
tend to dislodge, it may be necessary to install additional protection immediately adjacent to
the bottom of the slope, prior to instaling silt fence or use stabilized silt fencing installation
method as shown in the Silt Fence (SC-1) Detail Drawing.

For dopes adjacent to water bodies, additional soil stabilization BMPs shall be used.

Materials shall conform to MDT Standard Specification - Geosynthetic Construction and
Miscellaneous Materials.

Generaly, st fences should be used in conjunction with soil stabilization source controls
up slopeto provide effective control.

Trenches should not be excavated wider and deeper than necessary for proper installation of
the temporary linear sediment barriers.

Excavation of the trenches should be performed immediately before installation of the
temporary linear sediment barriers.

Silt fences should be set back at least 1 m (3 ft) from the toe of aslope. Where asilt fence
is determined to be not practicable due to specific site conditions, the silt fence may be
constructed at the toe of the slope, but should be constructed as far from the toe of the dope
as practicable.

Construct the length of each silt fence section so that the change in base elevation along the
section does not exceed 1/3 the height of the barrier. Thiswill minimize the chance of
storm water from the higher elevation areas traveling along the silt fence from overtopping
the silt fence in the lower elevation areas. Each silt fence reach should be limited to 150 m
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(500 ft) in order to minimize the amount of water that may accumulate in lower elevation
areas.

When stabilized silt fences are required, they should be installed with steel posts and wire
backing following MDT Standard Specifications and the Silt Fence (SC-1) Detail Drawing.

Cross barriers (barriers that limit water movement along the silt fence) should be a
minimum of 1/3 and a maximum of 1/2 the height of the silt fence. Cross barrier placement
along silt fencing is shown in the Silt Fence (SC-1) Detail Drawing.

Maintenance, Inspection, and Removal

Repair undercut silt fences as soon as possible.
Repair or replace split, torn, slumping, or weathered fabric as soon as possible.

Inspect silt fence when rain is forecast. Perform necessary maintenance, or maintenance
required by the Engineer.

Inspect silt fence following rainfall events. Perform maintenance as necessary, or as
required by the Engineer.

Maintain silt fences to provide adequate sediment holding capacity. Sediment should be
removed when the sediment accumulation reaches 1/3 of the barrier height. Removed
sediment should be incorporated in the project at locations designated by the Engineer or
disposed of outside the right-of-way as approved by the Engineer.

Silt fences that are damaged and become unsuitable for the intended purpose, as determined
by the Engineer, should be removed from the site and disposed of outside the right-of -way
in conformance with the Standard Specifications. Replace damaged silt fence with new silt
fence in accordanceto MDT Specia Provisions and Detail Drawings.

Holes, depressions or other ground disturbance caused by the removal of the temporary silt
fences should be backfilled and repaired.

Remove silt fence when no longer needed or as required by the Engineer. Fill and compact
postholes and anchorage trench, remove sediment accumulation, and grade fence alignment
to blend with adjacent ground.
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Desilting Basin SC-2

BMP Objectives
O Soil Stabilization
® Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Purpose

A desilting basin is atemporary basin formed by excavation and/or constructing an
embankment so that sediment-laden runoff is temporarily detained under slow flowing
conditions, allowing sediment to settle out before the runoff is discharged. MDT’s Hydraulics
Section isresponsible for the design of desilting basins that will be left as permanent
structures.

Appropriate Applications
Desilting basins shall be considered for use:

m Where sediment-laden water may enter the drainage system or watercourses; and
m At outlets of disturbed soil areas with areas between 2 ha (5 acres) and 4 ha (10 acres).

Limitations

m Alternative BMPs must be thoroughly investigated for erosion control before selecting
temporary desilting basins.

Requires large surface areas to allow sediment to settle.

Not appropriate for drainage areas greater than 30 ha (75 acres).

Not to be located in live streams.

If safety isaconcern, basins may require protective fencing.

Size may be limited by availability of right-of-way.
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Design Guidelines and Considerations

Limit the contributing area of the desilting basin to only the runoff from the disturbed soil
areas. Usetemporary concentrated flow conveyance controls to divert runoff from
undisturbed areas away from the desilting basin.

Desilting basins shall be designed to have a capacity equivalent to 100 m® (1500 ft%) of
storage (as measured from the top of the basin to the principal outlet,) per hectare (acre) of
contributory area. Thisdesign islessthan that required to capture 0.01 mm (0.0004 in)
particle size, but larger than that required to capture particles 0.02 mm (0.0008 in) or larger.

The length of the basin shall be more than twice the width of the basin; the length shall be
determined by measuring the distance between the inlet and the outlet.

The depth must be no lessthan 1 m (3 ft) nor greater than 1.5 m (5 ft).

Any basin meeting the definition of a“High Hazard Dam” must be designed by a
professional civil engineer registered in the state of Montana. Basins capable of
impounding more than 1000 m? (35,000 ft*), must also be designed by a professional Civil
Engineer registered with the state of Montana. Temporary desilting basin design must be
approved by the Engineer prior to the basin construction. The design shall include

mai ntenance requirements, including sediment and vegetation removal, to ensure
continuous function of the basin outlet and bypass structures.

Design and locate desilting basins so that they can be maintained. Construct desilting
basins prior to construction activities.

Desilting basins, regardless of size and storage volume, shall include features to
accommodate overflow or bypass flows that exceed the design storm event. The calcul ated
basin volume and proposed |ocation shall be submitted to the Engineer for approval prior to
the basin construction.

Basins shall be designed to drain within 72 hours following storm events.

The outflow from the desilting basin shall be provided with outlet protection to prevent
erosion and scouring of the embankment and channel.

Basin shall belocated: (1) by excavating a suitable area or where alow embankment can be
constructed across a swale, (2) where post-construction (permanent) detention basins will be
constructed, (3) where failure would not cause loss of life or property damage, and (4)
where the basins can be maintained on a year-round basins to provide access for
maintenance, including sediment removal and sediment stockpiling in a protected area, and
to maintain the basin to provide the required capacity.

Areas under embankments, structural works, and desilting basin must be cleared, stripped of
vegetation.

Basin inlets shall be located to maximize travel distance to the basin outlet.
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Rock or vegetation shall be used to protect the basin inlet and slopes against erosion.

A forebay (areservoir or channel constructed upstream of the basin) may be provided to
remove debris and larger particles.

Principal outlet shall consist of a corrugated metal, HDPE, or reinforced concrete riser pipe
with dewatering holes and an anti-vortex device and trash rack attached to the top of the
riser, to prevent floating debris from flowing out of the basin or obstructing the system.
This principal structure shal be designed to accommaodate the inflow design storm.

Structure shall be placed on a firm, smooth foundation with the base securely anchored with
concrete or other means to prevent floatation.

Attach riser pipe (watertight connection) to a horizontal pipe (barrel) which extends through
the embankment to toe of fill. Provide anti-seep collars on the barrel.

Cleanout level shall be clearly marked on the riser pipe.

Avoid dewatering of groundwater to the desilting basin during the rainy season.
Insignificant quantities of accumulated precipitation may be dewatered to the desilting basin
unless precipitation is forecasted within 24 hours.

Chain link fencing around each desilting basin may be specified by the Engineer to prevent
unauthorized entry to the basin or if safety isaconcern. Fencing shall be in accordance
with MDT Standard Specifications Section 607 - Fences.

One of the dewatering configurations shown below for the principal outlet may be used.
The Contractor shall verify that the outlet is properly designed to handle the design and
peak flows.

Outlet #1, See Detailed Drawings

- Perforate the top 1/3 of theriser with 13 mm (1/2 in) diameter holes spaced 200 mm
(8in) vertically and 250 mm (10 in) - 300 mm (12 in) horizontally.

- Place 19 mm (3/4 in) gravel over perforated holesto approximately 50 mm (2 in)
minimum thickness to assist in prevention of clogging of dewatering holes. Gravel
will naturally settle into a cone surrounding the riser pipe.

Outlet #2, See Detailed Drawings

- Perforate the lower 1/2 of the riser pipe with 13 mm (1/2 in) diameter holes spaced
approximately 75 mm (3 in) apart, in each outside valley (corrugated metal pipe).

- Place 19 mm (3/4 in) gravel over perforated holes to approximately 50 mm (2 in)
minimum thickness to assist in prevention of clogging of dewatering holes. Gravel
will naturally settle into a cone surrounding the riser pipe.
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Outlet #3, See Detailed Drawings
- Provide two 25 mm (1 in) diameter holes above the sediment storage volume on
opposite sides of the non-perforated riser pipe. Thiswill typically provide sufficient
detention time for basinsto drain approximately 4 ha (10 acre).

- Construct an emergency spillway to accommodate flows not carried by the principal
spillway. Spillway shall consist of an open channel (earthen or vegetated) over
undisturbed materia (not fill) or constructed of a non-erodible riprap.

- Spillway control section, whichisalevel portion of the spillway channd at the
highest elevation in the channel, shall be a minimum of 6 m (20 ft) in length.

- Useoutlet protection at the pipe outlet. See BMP SS-10, “Outlet Protection/V el ocity
Dissipation Devices.”

Maintenance, Inspection, and Removal

Inspect temporary desilting basins before and after rainfall events and weekly during the
rest of therainy season. During extended rainfall events, inspect at |east every 24 hours.

m Examine basin banks for seepage and structural soundness.

m Check inlet and outlet structures and spillway for any damage or obstructions. Repair
damage and remove obstructions as needed, or as directed by the Engineer.

m Check inlet and outlet areafor erosion and stabilize if required, or if directed by the
Engineer.

m Remove sediments when storage zone is 1/3 full.

m Check fencing for damage and repair as needed or as directed by the Engineer.
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Sediment Trap SC-3

| -

BMP Objectives
O Soil Stabilization
® Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Purpose

A sediment trap is atemporary basin with a controlled release structure, formed by excavating
or constructing an earthen embankment across a waterway or low drainage area.

Appropriate Applications

m Sediment traps may be used on construction projects where the contributing drainage areaiis
lessthan 2 ha (5 acres). Trapswould be placed where sediment laden storm water may
enter astorm drain or watercourse, and around and/or up-slope from storm drain inlet
protection measures.

m ThisBMP may be implemented on a project-by-project basis in addition to other BMPs
when determined necessary and feasible by the Engineer.

m Asasupplemental control, sediment traps provide additional protection for awater body or
for reducing sediment before it enters a drainage system.

Limitations
m Requireslarge surface areasto allow sediment to settle.

m Not appropriate for drainage areas greater than 2 ha (5 acres).

Only removes large and medium sized particles and requires upstream erosion control.

Attractive and dangerous to children, requiring protective fencing.

Not to be located in live streams.

Size may be limited by availability of right-of-way.
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Design Guidelines and Considerations

Construct sediment traps prior to rainy season and construction activities.

Trap shall belocated: (1) where alow embankment can be constructed across a swale, (2)
where failure would not cause loss of life or property damage, and (3) to provide access for
mai ntenance.

Trap shall be sized to accommodate a settling zone and sediment storage zone with
recommended minimum volumes of 130 m*ha (1850 ft*/acre) and 65 m*/ha (925 ft*/acre) of
contributing drainage area, respectively, based on 12.7 mm (1/2 in) of runoff volume over a
24-hr period. Multiple traps and/or additional volume may be required to accommodate
site-specific rainfall and soil conditions.

Any sediment trap meeting the definition of a“High Hazard Dam” must be designed by a
professional Civil Engineer registered in the state of Montana. Sediment traps capabl e of
impounding more than 1000 m* (35000 t%), must also be designed by a professional Civil
Engineer registered with the state of Montana. Sediment trap designs must be reviewed by
the MDT Hydraulics Section and approved by the Engineer prior to the sediment trap
construction. The design shall include maintenance requirements, including sediment and
vegetation removal, to ensure continuous function of the trap outlet.

Areas under embankments, structural works, and sediment traps shall be cleared and
stripped of vegetation.

Trap shall have alength to width ratio greater than 3:1 or baffles are required to prevent
short circuiting of the inlet flow.

Trap inlets shall be located to maximize the travel distance to the trap outlet. Use rock or
vegetation to protect the trap outlets against erosion.

Chain link fencing around large sediment traps may be specified by the Engineer to prevent
unauthorized entry to the trap or if safety isaconcern. Fencing shall be in accordance with
MDT Standard Specifications.

To dewater the trap, the outlet shall be constructed in one of the following two ways:

- Usecorrugated metal, HDPE, or reinforced concrete riser pipe with dewatering holes
encased in gravel to prevent floating debris from flowing out of the trap or obstructing
the system.

- Construct a crushed stone outlet section of the embankment at the low point of the
trap. The stone section serves as a non-erosive spillway outlet for flood flows and the
bottom section provides ameans of dewatering the trap between rainfall events.

Maintenance, Inspection, and Removal

Inspect sediment traps before and after rainfall events and weekly during the rest of the
rainy season. During extended rainfall events, inspect sediment traps at least every 24
hours.
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Check trap banks for seepage and structural soundness.

Check outlet structure and spillway for any damage or obstructions. Repair damage and
remove obstructions as needed or as directed by the Engineer.

Check outlet areafor erosion and stabilize if required, or as directed by the Engineer.
Remove accumulated sediment when the volume has reached 1/3 the original trap volume.
Properly disposed of sediment and debris removed from the trap.

Check fencing for damage and repair as needed or as directed by the Engineer.
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Check Dams SC-4

BMP Objectives
® Soil Stabilization
® Sediment Control
® Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
e Materials and Waste Management

Definition and Purpose

A check dam isa small device constructed of rock, sandbags, or fiber rolls, placed across a
natural or man-made channel or drainage ditch. Check dams reduce scour and channel erosion
by reducing flow velocity and encouraging sediment dropoui.

Appropriate Applications
m Check dams may be installed in the following:

- Insmall open channels which drain 4 ha (10 acres) or less.
- In steep channels where storm water runoff velocities exceed 1.5 m/s (5 ft/s).
- During the establishment of grass liningsin drainage ditches or channels.

- Intemporary ditches where a short length of service does not warrant establishment of
erosion-resistant linings.

m Check dams can be left in place following construction activities and allowed to accumulate
sediment and vegetation as approved by the Engineer.

Limitations
m Not to beused in live streams.

m Not appropriate in channels which drain areas greater than 4 ha (10 acres).

m Not to be placed in channels, which are already grass-lined unless erosion is expected, as
installation may damage vegetation.




Require extensive maintenance following high velocity flows and may have to be replaced.

Promotes sediment trapping which can be re-suspended during subsequent storms or
removal of the check dam. Check dams may be left in place and allowed to accumulate
sediment and vegetation.

Not to be constructed from straw bales or a silt fence.

Can be difficult to seed around.

Design Guidelines and Considerations

Check dams shall be placed at a distance and height to allow small poolsto form behind
them.

Install the first check dam approximately 5 m (15 ft) from the outfall device and at regular
intervals based on slope gradient and soil type.

High flows (typically a 2-year storm or larger) shall safely flow over the check dam without
an increase in upstream flooding or damage to the check dam.

Where grassis used to line ditches, check dams may be removed when grass has matured
sufficiently to protect the ditch or swaleif the removal does not jeopardize the established
vegetation.

Maintenance, Inspection, and Removal

Inspect check dams after each storm event. Repair damage as needed or as required by the
Engineer.

Remove sediments when depth reaches 1/3 of the check dam height.

Remove accumulated sediment prior to permanent seeding or soil stabilization or seed
accumul ated sediment to stabilize.

Remove check dams and accumulated sediment when check dams are no longer needed or
when required by the Engineer. Check dams can be left in place following construction
activities and allowed to accumulate sediment and vegetation as approved by the Engineer.

Removed sediment shall be incorporated in the project at locations designated by the
Engineer or disposed of outside the right-of-way as approved by the Engineer.
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Fiber Rolls SC-5

BMP Objectives
O Soil Stabilization
® Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Purpose

A fiber roll consists of straw, flax, or other smilar materiasthat are rolled and bound into a
tight tubular roll and placed on the face of dopes at regular intervals to intercept runoff, reduce
its flow velocity, release the runoff as sheet flow, and provide some removal of sediment from
the runoff.

Appropriate Applications

m May be used along the top, face, and at grade breaks of exposed and erodible slopesto
shorten slope length and spread runoff as sheet flow.

m Fiber rolls may be used as check damsif approved by the Engineer.

m This BMP may be implemented on a project-by-project basis with other BMPs when
determined necessary and feasible by the Engineer.

Limitations

m Although fiber rolls provide some sediment removal, this BMPis not to be used in place of
alinear sediment barrier (i.e., asilt fence, sandbag barrier, or straw bale barrier).

Design Guidelines and Considerations

Fiber Roll Materials
m Fiber rolls shal be either:

- prefabricated ralls; or,
- rolled tubes of erosion control blanket.

Assembly of Field Rolled Fiber Roll
m Roll length of erosion control blanket into a tube of minimum 200 mm (8 in) diameter.
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m Bindroll at each end and every 1.2 m (4 ft) along length of roll with jute-type twine.

Installation
m Entrench and install fiber rolls as shown in the Fiber Rolls (SC-5) Detail Drawing.

m |f more than onefiber roll is placed in arow, therolls shall be butted; not overlapped. Stake
butted fiber rolls ends to maintain atight joint.

Removal
m Fiber rolls are typicaly left in place as removals may cause damage to the stabilized slope.

m If fiber rolls are removed, collect and dispose of sediment accumulation, and fill, compact
and seed holes, trenches, depressions or any other ground disturbance to blend with adjacent
ground.

Maintenance, Inspection, and Removal
m Repair or replace split, torn, unraveling, or slumping fiber rolls.

m Inspect fiber rollswhen rain isforecast. Perform maintenance as needed or as required by
the Engineer.

m Inspect fiber rolls as soon as possible following storm events and aleast daily during
prolonged rainfall. Perform maintenance as needed or as required by the Engineer.
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Gravel Bag Berm SC-6

BMP Objectives
O Soil Stabilization
® Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Purpose

A gravel bag berm consists of asingle row of gravel bags that areinstalled end-to-end to form
abarrier across a slope to intercept runoff, reduce runoff velocity, release runoff as sheet flow,
and provide some sediment removal.

Appropriate Applications

m Along the face and at grade breaks of exposed and erodible slopes to shorten slope length
and spread runoff as sheet flow.

= BMP may be implemented on a project-by-project basis with other BMPs when determined
necessary and feasible by the Engineer.

Limitations

= Although this BMP will remove some sediment, it is not to be used in place of alinear
sediment barrier (i.e., asilt fence, sandbag barrier, or straw bale barrier).

m Degraded gravel bags may rupture when removed, spilling contents.
m |nstallation can be labor intensive.
m Limited durability for long-term projects.

Design Guidelines and Considerations
m Bag material and size are shown in the Gravel Bag Berm (SC-6) Detail Drawing.

m Gravel Bag Berm installation is described in the Gravel Bag Berm (SC-6) Detail Drawing.

= Tightly abut bags.
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Maintenance, Inspection, and Removal

Inspect gravel bag berms before predicted storm events, as soon as possible after storm
events, and weekly during construction activities.

Reshape or replace gravel bags as needed, or as directed by the Engineer.

Inspect gravel bag berms for sediment accumulation and remove sediments when
accumulation reaches 1/3 the berm height. Removed sediment shall be incorporated within
the project at locations designated by the Engineer or disposed of outside the right-of-way
as approved by the Engineer.

Remove gravel bag berms when no longer needed. Remove sediment accumulation, and
clean, re-grade, and stabilize the area. Sediment accumulation may remain if seeded and
stabilized. Gravel from bags can be left in place; however, the bags should be removed.
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Street Sweeping and Vacuuming  SC-7

SSV

|

BMP Objectives
® Soil Stabilization
® Sediment Control
e Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Purpose

Practices to remove tracked sediment to prevent the sediment from entering a storm drain or
watercourse.

Appropriate Applications

These practices are implemented anywhere sediment is tracked from the project site onto
public or private paved roads, typicaly at points of egress.

Limitations
m Sweeping and vacuuming may not be effective when soil iswet or muddy.

Do not use kick brooms or sweeper attachments.

Inspect potential sediment tracking locations daily.

Visible sediment tracking shall be swept and vacuumed on a daily basis.

If not mixed with debris or trash, consider incorporating the removed sediment back into the
project.

Maintenance, Inspection, and Removal

m Inspect ingress/egress access points daily and sweep tracked sediment as needed, or as
required by the Engineer.

m Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

m Adjust brooms frequently; maximize efficiency of sweeping operations.
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m After sweeping isfinished, properly dispose of sweeper wastes at an approved dumpsitein
conformance with the provisionsin MDT Standard Specifications.
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Sandbag Barrier SC-8

BMP Objectives
O Soil Stabilization
® Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Purpose

A sandbag barrier isatemporary linear sediment barrier consisting of stacked sandbags,
designed to intercept and slow the flow of sediment-laden sheet flow runoff. Sandbag barriers
allow sediment to settle from runoff before water |eaves the construction site. Sandbags can
also be used where flows are moderately concentrated, such as ditches, swales, and storm drain
inlets (see BMP SC-10, “ Storm Drain Inlet Protection”) to divert and/or detain flows.

Appropriate Applications
m Along the perimeter of asite.

m Along streams and channels.

m Below the toe of exposed and erodible dopes.
m Down slope of exposed soil areas.

m Around stockpiles.

m Across channelsto serve as abarrier for utility trenches or provide atemporary channel
crossing for construction equipment, to reduce stream impacts.

m Paralld to aroadway to keep sediment off paved areas.
m At thetop of dopesto divert roadway runoff away from disturbed s opes.
m Todivert or direct flow or create atemporary sediment basin.

m During construction activities in stream beds when the contributing drainage areaiis less
than 2 ha (5 acres).
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m When extended construction period limits the use of either silt fences or straw bale barriers.

m Along the perimeter of vehicle and equipment fueling and maintenance areas or chemical
storage aress.

m To capture and detain non-storm water flows until proper cleaning operations occur.

m When site conditions or construction sequencing require adjustments or relocation of the
barrier to meet changing field conditions and needs during construction.

m Totemporarily close or continue broken, damaged or incomplete curbs.

m ThisBMP may be implemented on a project-by-project basis in addition to other BMPs
when determined necessary and feasible by the Engineer.

Limitations
m Limit the drainage area upstream of the barrier to 2 ha (5 acres).

m Degraded sandbags may rupture when removed, spilling sand.

Installation can be labor intensive.

Limited durability for long-term projects.
m When used to detain concentrated flows, maintenance requirementsincrease.

Design Guidelines and Considerations
m Bag material and size are shown in the Sand Bag Barrier (SC-8) Detail Drawing.

m Gravel Bag Berm installation is described in the Sand Bag Barrier (SC-8) Detail Drawing.

When used as alinear control for sediment removal:

- Install dong alevel contour.
- Turn ends of sandbag row up slope to prevent flow around the ends.

- Generdly, sandbag barriers shall be used in conjunction with temporary soil
stabilization controls up lope to provide effective control.

When used for concentrated flows:

- Stack sandbags to required height using a pyramid approach as shown in the Detailed
Drawings.

- Upper rows of sandbags shall overlap jointsin lower rows.

Construct sandbag barriers with a set-back of at least 1m (3 ft) from the toe of asope.
Whereit is determined to be not practicable due to specific site conditions, the sandbag
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barrier may be constructed at the toe of the dope, but shall be constructed as far from the
toe of the dope as practicable.

Maintenance, Inspection, and Removal

Inspect sandbag barriers before predicted and as soon as possible after each storm event,
and weekly throughout the construction season.

Reshape or replace sandbags as needed, or as directed by the Engineer.
Repair washouts or other damages as needed, or as directed by the Engineer.

Inspect sandbag barriers for sediment accumulations and remove sediments when
accumulation reaches 1/3 the barrier height. Removed sediment shall be incorporated in the
project at locations designated by the Engineer or disposed of outside the right-of-way in
conformance with the Standard Specifications.

Remove sandbags when no longer needed. Remove sediment accumulation, and clean, re-
grade, and stabilized the area.
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Straw Bale Barriers SC-9

BMP Objectives
® Soil Stabilization
® Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Purpose

A straw bale barrier is atemporary linear sediment barrier consisting of straw bales, designed
to intercept and slow sediment-laden sheet flow runoff. Straw bale barriers allow sediment to
settle from runoff before water leaves the construction site.

Appropriate Applications
m Along the perimeter of asite.

m Along streams and channels.

m Below the toe of exposed and erodible dopes.

m Down slope of exposed soil areas.

m Around stockpiles.

m Across minor swales or ditches with small catchments.

m Around above grade type temporary concrete washouts (See BMP WM-8, “ Concrete Waste
Management”).

m ThisBMP may be implemented on a project-by-project basis in addition to other BMPs
when determined necessary and feasible by the Engineer.

Limitations
m Don’'t usein areas subjected to highly concentrated flows, such as channels or live streams.

m |nstallation can be labor intensive.
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Straw bale barriers are maintenance intensive.

m Degraded straw bales may fall apart when removed or left in place for extended periods.
m Can not be used on paved surfaces.

Shall not be used on lined ditches.

m Shall not be used with clear zone limits unless approved by the Engineer.

Design Guidelines and Considerations
m Straw bale materials and size are shown in the Straw Bale Barriers (SC-9) Detail Drawing.

m Straw Bale Barrier installation is described in the Straw Bale Barriers (SC-9) Detail
Drawing.

m Limit the drainage area upstream of the barrier to 0.3 ha/100 m (0.75 ac/325 ft) of barrier.
m Limit the slope length draining to the straw bale barrier to 30 m (100 ft).

m Slopes of 50:1 or flatter are preferred. If the slope exceeds 10:1 the length of dope
upstream of the barrier must be less than 15 m (50 ft).

m Straw bales shall beinstalled with two offset lines of bales and embedded to prevent holes
between bales and bridging due to undercutting.

m Construct straw bale barriers with a set-back of at least 1 m (3 ft) from the toe of aslope.
Where it is determined to be not practicable due to specific site conditions, the straw bale
barrier may be constructed at the toe of the dope, but shall be constructed as far from the
toe of the dope as practicable.

Maintenance, Inspection, and Removal

m Inspect straw bale barriers prior to forecasted storm events, as soon as possible after each
storm event, and weekly throughout the rainy season.

m Inspect straw bale barriers for sediment accumulations and remove sediments when depth
reaches 1/3 the barrier height. Removed sediment shall be incorporated in the project at
locations designated by the Engineer or disposed of outside the right-of-way as approved by
the Engineer.

m Replace or repair damage bales as needed or as directed by the Engineer.
m Repair washouts or other damages as needed or as directed by the Engineer.

m Bales can be scattered when their function as a storm water barrier is completed.
Accumulated sediment can be removed or seeded and stabilized.

100



SYWBOL

STREm BALE BARRERS SC-%

STRLW BALL BARTEAS AL & SEODRERT BAARER CORSISTHLD OF EHTECHCGED,
OYERLAFPME AHD AHCHOAED STRAN BALES THAT REDUOE AUMGFE YELOCITES AWND
AETEM ZEDMERT. D0 w7 USE STEew BULE BSRREAS MLICE THE [LEMR Z0ME.
STEAF SELES WiST B CERTFIEC SIED-FREL.

5TRew BeLE BSARERS BAE LREED FOR SHEET OF COWCEWTAATED FLOWE TO AEDLCE
ALUMOFF WELGCITY, PROMOIL SECREHT RLTEHTON ANO ALLOR SETFLMG. B0 Mal
LESE STEAM BALES W HIGH FLOAS SiKHE AL CHARMELS D= LIVE STREAME. W ACDITION,
STRAW BALES CAH MOT 2E LPSED OR SLRFACE WHICH [0 MOT ALL{w FOR EMTAERCHLUENT,

MR LTAAA BAES LU0E AEOUMCWENTS BAE & WIDFH OF 340 mee HEGHT OF 450 me,
LEMGEH OF 900 rim &M & WASS OF 25 kg LGE STEEL AIRE 00, 5T mm W8 DUAGETEAD,
MYLOR OF POLFPROFTLEME STAIMG 17 ren Wi, ﬁm.crim TO Bl BALES.  usilami STAEL TOF FLUSH WTel OALT TOF
BAERE MG STREMGTS OF AMDmG s TESWL 15 e W, USE 50 wwe BY S50 A IRONHAL |
BY SO0 FA LONG BOODDEH S1ARDS. 0O MO USE METAL STAKLS.

H&TRE Sda
PETALL STAAA BALES ALOME & LEVEL COMTOUR, ®ITH THE LAST BALE TUSMED LP SLOPE. t
FLALE BALES M & 100 mn OEDF TRERCH, TiCsfLy BBUT AbosOEmT BALEL, Anph STARE USMG &
MHELE OF THD STAKES PER BALE. IF SLOPES EMCEED 14r | THE LEWGIW OF TLOPE UP
STREAM (F THE BARRER WAIST BE LESE T4l 15 m, OFFSET BALES AT LEAST | i FROM ==
THE TCE OF SLOPES. IF SITE CORDITIHS G0 MOT ALLUAM FOR OFFSET, BALES Mav 2E -
FLACED AT TOL. iﬂ- & B M ||
FOLLO® DUCELMES w BUF S0-4 F BALES AE LSED &% CWELK Daws, 0 STanEL

FEFARE (OF REPLACE DAWAGED, UHDER-IUT OR EMD RUN BALES, SEWOVE SEDMEMT BULDIF
FRjW BSLES OWIE 1T AEACHES & =EMHT OF 17% THE BALE HEKHT,

-~ I ..n-l:l-' ': =
__,.-""-":__ :: .-".-. "“Iul.:m..,m_‘-.f.l1 o
-~ ; j
F - - ——

g2
3 WA, AEACH = 150 m f_‘ig-_r.'-‘-'f

BALES BUITTER
| - TEGHTLY TOGE FHER
STEAW w4 TER SRR STRAR BALE BASRER
THT L TR T L IH-TEH
L L L
[ 51 | ] 1 ] IE ] ] ] 1 ] 1 "-.| Ir“; ] |
— e 5T LTER M\H“-._ PHE'L[IM['M.& ﬁ.i:i'i'?
= e el S SARDESG BRRRIERS EMD HaLE
ps M Bl REFERENCE ONG. WO
T STANDAAD. SPEL L'll.l l_.‘.'
MG LATERRLLY 5 1 e T
ALOHE ATRAW BELEL RCTION o8
J -
d STRAW BALE BARRIERS
i - ISC-9 b
il oF S orf = SLake SLIOFE - _—
ALL G Bl TrErThE
fmwl LW ESS OFMEPRISE NGTLO TreE:
m Camp Divessrr & bKee Ine




Storm Drain Inlet Protection SC-10

BMP Objectives
O Soil Stabilization
® Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Purpose

Storm Drain Inlet Protection is used at storm drain inlets that are subject to runoff from
construction activitiesto detain and/or to filter sediment-laden runoff to allow sediment to
settle and/or to filter sediment prior to discharge of storm water into storm water drainage
Systems or watercourses.

Appropriate Applications
m Where ponding will not encroach into highway traffic.

m Where sediment laden surface runoff may enter an inlet.

m Where disturbed drainage areas have not yet been permanently stabilized.
m Where the drainage areais 0.4 ha (1 acre) or less.

m Appropriate during wet and snow-melt seasons.

Limitations

m Use only when ponding will not encroach into highway traffic or onto erodible surfaces and
slopes. If safety isaconcern, use other methods of temporary protection to prevent
sediment-laden storm water and non-storm water discharges to enter the storm drain system.

m Sediment removal may be difficult in high flow conditions or if runoff is heavily sediment
laden. If high flow conditions are expected, use other on-site sediment trapping techniques
in conjunction with inlet protection.

m Frequent maintenance is required.
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For drainage areas larger than 0.4 ha (1 acre), runoff shall be routed to a sediment trapping
device designed for larger flows. See BMPs SC-2, "Desilting Basin,” and SC-3 " Sediment
Traps.”

Filter fabric fenceinlet protection appropriate in open areasis subject to sheet flow and for
flows not exceeding 0.014 m¥s (0.5 ft %/s).

Sandbag barriers for inlet protection are applicable when sheet flows or concentrated flows
exceed 0.014 m¥/s (0.5 ft °/s), and it is necessary to allow for overtopping to prevent
flooding.

Excavated drop inlet sediment traps are appropriate where relatively heavy flows are
expected and overflow capability is needed.

Design Guidelines and Considerations

Identify existing and/or planned storm drain inlets that have the potential to receive
sediment-laden surface runoff. Determineif storm drain inlet protection is needed, and
which method to use.

The Straw Bale Barrier method materials and installation are described in the Storm Drain
Inlet Protection (SC-10) Detail Drawing.

The Filter Fabric Fence method materials and installation are described in the Storm Drain
Inlet Protection (SC-10) Detail Drawing.

Do not place filter fabric underneath the inlet grate since the collected sediment may fall
into the drain inlet when the fabric is removed or replaced.

Use Sandbag Barriers and Gravel Check Dams for high flows as described in the Storm
Drain Inlet Protection (SC-10) Detail Drawing.

The Sandbag Barrier materials and installation are described in the Storm Drain Inlet
Protection (SC-10) Detail Drawing.

Flow from a severe storm should not overtop the sandbags. In areas of high clay and silts,
use filter fabric and gravel as additional filter media.

The Gravel Check Dam method materials and install ation are described in the Storm Drain
Inlet Protection (SC-10) Detail Drawing.

Maintenance, Inspection, and Removal
General

Inspect al inlet protection devices before predicted storm events, as soon as possible after
storm events, and weekly during the construction season. During extended rainfall events,
inspect inlet protection devices at least once every 24 hours.

Inspect the storm drain inlet after severe stormsto check for bypassed material.
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Remove all inlet protection devices within thirty days after the site is stabilized, or when the
inlet protection is no longer needed.

Bring the disturbed areato final grade and smooth and compact it. Appropriately stabilize
all bare areas around the inlet.

Clean and re-grade area around the inlet and clean theinside of the storm draininlet as it
must be free of sediment and debris at the time of final inspection.

Requirements by Method
Straw Bale Barriers

Inspect straw bale barriers prior to forecasted storm events, as soon as possible after each
storm event, and weekly throughout the rainy season.

Inspect straw bale barriers for sediment accumulations and remove sediments when depth
reaches 1/3 the barrier height. Removed sediment shall be incorporated in the project at
locations designated by the Engineer or disposed of outside the right-of-way as approved by
the Engineer.

Replace or repair damage bales as needed or as directed by the Engineer.
Repair washouts or other damages as needed or as directed by the Engineer.

Bales can be scattered when their function as a storm water barrier is completed.
Accumulated sediment can be removed or seeded and stabilized.

Filter Fabric Fence

Make sure the stakes are securely driven in the ground and are in good shape (i.e., not bent,
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged
stakes.

Replace or clean the fabric when the fabric becomes clogged with sediment. Make sure the
fabric does not have any holes or tears. Repair or replace fabric as needed or as directed by
the Engineer.

At aminimum, remove the sediment behind the fabric fence when accumul ation reaches 1/3
the height of the fence or barrier height. Removed sediment shall be incorporated in the
project at locations designated by the Engineer or disposed of outside the right-of-way as
approved by the Engineer.

Sandbag Barrier

Inspect bags for holes, gashes, and snags.

Check sandbags for proper arrangement and displacement. Remove the sediment behind
the barrier when it reaches 1/3 the height of the barrier. Removed sediment shall be
incorporated in the project at locations designated by the Engineer or disposed of outside the
right-of-way as approved by the Engineer.
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Gravel Check Dam

Inspect check dams after each storm event. Repair damage as needed or as required by the
Engineer.

Remove sediments when depth reaches 1/3 of the check dam height.

Remove accumulated sediment prior to permanent seeding or soil stabilization or seed
accumulated sediment to stabilize.

Remove check dam and accumulated sediment when check dams are no longer needed or
when required by the Engineer. Check dams can be | eft in place following construction
activities and allowed to accumulate sediment and vegetation as approved by the Engineer.

Removed sediment shall be incorporated in the project at locations designated by the
Engineer or disposed of outside the right-of-way as approved by the Engineer.
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Dugout Ditch Basin SC-11

n ; =

T = o BMP Objectives
S W e | ® Soil Stabilization

s il - ® Sediment Control

o Tracking Control

o Wind Erosion Control

o Non-Storm Water Management

o Materials and Waste Management

Definition and Purpose

Dugout ditch basins consist of one or a series of small dugout basins located within a flow
channel. Dugout ditch basins are used to reduce runoff velocity, promote sediment retention
and allow settling within longitudinal roadside ditchesin a cut section or as longitudinal
sediment retention basins at the toe of fills.

Appropriate Applications

m Dugout ditch basins are used for longitudinal slope steepness (grade) sediment retention.
Applications include ditch sediment traps, interceptor ditches, and toe of slope protection.

m The Designer determines the locations requiring ditch sediment traps and the proper
placement intervals of the basins.

Limitations
m Not to beused inlive streams.

m Not to be placed in channels which are already grass lined unless erosion is expected, as
installation may damage vegetation.

m Require maintenance following high velocity flows.
m Promotes sediment trapping which can be re-suspended during subsequent storms.

Design Guidelines and Considerations
m Dugout ditch basins shall be placed at a depth that allows small pools to form in them.

m The maximum height for dugout ditch basins used inside the errant vehicle recovery areais
150 mm (6 in).

m The distance between dugout ditch basinsis dependent on the length of ditch section
relating to the grade that needs sediment retention. The interval isasfollows:
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Ditch Sope Dugout Ditch Basin Spacing

2% to 3% 91 meters
3% to 4% 46 meters
4% + 15 meters

m The dugout ditch basin spacing values are empirical and are the maximal interval distances
for a2 year, 24-hour rain event. Intervals may be shortened at the discretion of the
Engineer if soil conditions and/or precipitation indicate a need to do so.

m Dugout ditch basins can remain in place and be seeded during permanent seeding of the
ditch.

Maintenance, Inspection, and Removal

m Inspect basins prior to predicted storm events and as soon as possible after each storm event.
Repair damage as needed or asrequired by the Engineer.

m Remove sediments when required by the Engineer.

m Removed sediment shall be incorporated in the project at locations designated by the
Engineer or disposed of outside the right-of-way as approved by the Engineer.
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